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STAGED COMPRESSION MOLDING PROCESS 

This ^jplication claims priority under 35 U-S-C. § 1 1 9(e) to U.S. Provisional 
Application Serial No* 60/50S>827, filed September 25, 2003 and U.S. Piovisional 
Application Serial No. 60/534,292, filed January 5, 2004, and U-S* Utility Patent 
5 Application Serial No. 1 0/947,749 entitled “Staged Compression Molding Process” 

which was filed on September 23, 2004, the entireties of which are expressly 
incorporated by reference herein. 

BACKGROUND 

The present disclosure relates to compression molding processes. More particularly, 

1 0 the present disclosure relates to compression molding of plastics materials to produce 

container closures. 

Compression molding of plastics materials typically entails forming a portion of raw 
material into a molded end-product such as a household item, for example. 
Compression molding methods are used to form thermosetting and thermoplastic 
1 5 resins to produce articles such as closures for containers. 

SUMMARY 

In accordance witir the present disclosure, a process of molding a container closure 
cornprises depositing a gob of thermoplastics material in a mold cavity defined 
between upper and lower mold portions and tiien moving mold plates included in the 
20 upper mold portion in stages relative to the lower mold portion to form a monolithic 

containei closure in the mold cavity. In illustrative embodiments, three separate mold 
plates are moved in sequence to apply a low-pressure force to the gob in the mold 
cavity and then the three mold plates are moved in unison to apply a relatively hi^er 
high-pressure force to the gob in the mold cavity. This process produces a monolithic 
25 container closure comprising a base adapted to mount on a container, a cap configured 

to mount on and close a discharge opening fcnmed in the base, and a living hinge 
interconnecting the cap to the base in an illustrative embodiment 
Features of the process will become apparent to those skilled in tite art upon 
considmation of the foRovring detailed description exranplxtyiog tiie best mode of the 
30 disclosure as presently perceived. 
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BRIEF DESCRUTION OF THE DRAWINGS 

The detailed description particularly refers to the accompanying Figures in 

which: 

Fig. 1 is perspective view, with portions broken away, of a container carrying 
5 a monolithic container closure of the type made of a plastics material and formed by 

the staged compression molding process disclosed herein; 

Fig. 2 is a sectional view of die closure of Fig. 1 taken generally along line 2-2 
in Fig. 1 showing (from left to right) a lid, hinge, and cap included in the monolithic 
container closure; 

1 0 FiS- 3 is a diagrammatic, sectional view of a mold comprising a three-section 

upper mold portion separated from and arranged to confront an underlying lower 
mold portion prior to deposit of a "gob" of thermoplastic material into an interior 
region located between the upper and lower mold portions; 

Figs. 4-8 illustrate a molding sequence in accordance with the present 
15 disclosure; 

Fig. 4 is a sectional view of die mold of Fig. 3 after deposit of an elongated 
gob of thermoplastics material into an interior region of the mold; 

Fig. 5 is a sectional view of the mold of Fig. 3 showing a first stage of the 
molding process as low pressure is applied by a first-stage mold plate included in the 
20 upper mold portion to a portion of the underlying themioplastics material to cause the 

material to begin flowing across the face of die lower mold portion from a fiist region 
of a mold cavity provided in the mold into other regions of the mold cavitjr, 

Fig. 6 is a sectional view of the mold of Fig. 3 showing a second stage of the 
molding process as low pressure is applied by first- and second-stage mold plates 
25 included in the upper mold portion to the underlying thermoplastics material to further 
distribute the uiaterial across the face of the lower mold portion and within the mold 
cavity formed in the mold; 

Fig. 7 is a sectional view of the mold of Fig. 3 showing a third stage of the 
molding process as low pressure is applied simultaneously by first-, second-, and 
30 third-^ge mold plates included in the upper mold portion to distribute the 

thermoplastic material fully across die free of the lower mold portion and within die 
mold cavity; 
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Fig. 8 is a sectional view of the mold of Fig. 3 showing a fourth and final stage 
of the molding process wherein high pressure is applied simultaneously by die first-, 
second-, and third-stage mold plates included in the upper mold portion to enhance 
physical properties of die monolithic container closure formed in the ihold; 

5 Fig. 9 is a porspective view, witti portions brokaa away, of the elongated gob 

of Fig. 4 after the gob has been extruded firom an extruding device and separated firom 
an extrude discharged from the extruding device; 

Figs. 10-12 illustrate another molding sequence in accordance with the present 
'disclosure; 

10 Fig. 10 is a sectional view of the mold of Fig. 3 after deposit of another gob of 

thermoplastics material into a first region of the mold cavity in accordance wifii 
another aspect of this disclosure; 

Fig. 11 is a sectional view of the mold of Fig. 3 showing a first stage of the 
molding process as low pressure is applied by a first-stage mold plate to the 

1 5 thermoplastics material to cause the material to begin flowing across the face of the 

lower mold portion from the first region of the mold cavity into other regions of the 
mold cavity; 

Fig. 12 is a sectional view of the mold of Fig. 3 showing a second stage of the 
molding process as low pressure is applied by first- and second-stage mold plates to 

20 the thermoplastics material to further distribute fiie material across the fiice of die 
lower mold portion and within the mold cavity; 

Fig. 13 is a sectional view similar to Fig. 10 showing initial deposit of a gob of 
thermoplastics material into a second region of the mold cavity in accordance with yet 
anodier aspect of the disclosure; 

25 Figs. 14-16 illustrate another molding sequence in accordance with the present 

disclosure wherein one gob having a first characteristic (e.g., a first color) is 
associated witii one first-stage mold plate, another gob having a second characteristic 
(e.g., a second color) is associated with another first-stage mold plate, and the two 
gobs are merged and molded to create a monolithic container closure; 

30 Fig. 14 is a sectional view of the mold of Fig. 3 after deposit of a first gob of 

thermoplastics material into a first region of tihe mold cavity and deposit of a second 
gob of tiieimoplastics material into a second region of the mold cavity in accordance 
with another aspect of this disclosure; 
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Fig, 15 is a sectional view of the mold of Fig. 3 showing a jSrst stage of the 
molding process as (1) low pressure is applied by one mold plate to the first gob to 
cause material in the first gob to begin flowing across flie fece of the lower mold 
portion from the first region of the mold cavity into other regions of the mold cavity 
S and (2) low pressure is also applied by another mold plate to the second gob to cause 
material in the second gob to begin flowing across the &ce of the lower mold portion 
fiom the second region of the mold cavity into other regions of the mold cavity; and 

Fig. 16 is a sectional view of the mold of Fig. 3 showing a second stage of the 
molding process as low pressure is applied by yet another mold plate to the 
1 0 thennoplastics materials extant in the mold cavity to forflier distribute the materials 

across the face of the lower mold portion and within the mold cavity. 

DETAILED DESCRIp-nON 

Methods of compression molding a gob 62 or 162 of a thermoplastics material 
in stages to produce a monolithic article such as a container closure axe described in 
1 5 this disclosure. A "staged" compression mold 110 shown in Fig. 3 is used to mold a 

first gob 62 of a thennoplastics material made in a manner suggested in Fig. 9 in an 
illustrative sequence shown, for example, in Figs. 4-8. Mold 1 10 is also used to mold 
a second gob 1 62 of a thennoplastics material placed in a first region of a mold cavity 
provided in mold 110 in an illustrative sequence shown partly in Figs. 10-12. Mold 
20 1 10 is also available to be used to mold second gob 162 when that second gob 162 is 

placed in a second region of the mold cavity provided in mold 1 10 in an initinl 
position shown, for example, in Fig. 13, Mold 1 10 is also available to be used to 
mold two separate gobs 262, 362 of material placed in separate regions of the mold 
cavity provided in mold 1 10 in an illustrative sequence drown partly in Figs. 14-16. 
25 A container closure 1 0 includes a base 12 adapted to mount on a container 30, 

a binge 18, and a cap 20 as shown, for example, in Figs. 1 and 2. Base 12 is formed 
to include a discharge aperture 14 in a top wall 16. Cap 20 is formed to include a 
sealing dome 22 depending from a top wall 28, as shown, for example, in Figs. 1 and 
2. Base 12 includes an annular side wall 24 adapted to be coupled to an aTiTiniar rim 
30 (not shown) of container 30. Cap 20 is adapted to be coupled to base 12 so that 

discharge aperture 14 is closed and sealed by sealing dome 22 when cap 20 is moved 
to a closed position (not shown) nesting on and mating with base 12. It is within the 
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scope of this disclosure to vary tiie shape and geometcy of the components which 
cooperate to effect fhe seal establi^ed at discharge aperture 14. 

Closure 10 is monolithic and thus is formed as a single piece of compression- 
molded material, in three sections, to include base 12, cap 20, and a hinge 1 8 
5 therebetween, as shown best in Fig. 1. OthCT shapes and geometries of closure 10 are 

within the scope of this disclosure. In embodiments in accotxJance with the molding 
process illustrated in Figs. 14-16, a monolithic closure is made using two s^arate 
gobs wherein each gob has a selected material and/or color characteristic. 

Hinge 18 is coupled to side wall 24 of base 12 and side wall 26 of cap 20 to 
10 provide a "living" hinge. Hinge 18 is flexible, allowing tetiiered movement of c^ 20 
relative to base 12. Upon completion of the staged compression molding process, 
base 12 can be of a greater mass tiian cap 20, which is of a greater mass than hinge 
18. 

In one embodiment of the staged compression mnldin g process, a 
1 5 thermoplastics material is extruded from an extruder 72 to provide an extrude 73 and 

the extrude 73 is cut into a predetermined mass by a cutting instrument 74 to form an 
elongated gob 62 as suggested in Pig. 9. Gob 62 is then deposited into and arranged 
to lie in a mold cavity 70 provided in mold 1 10, as shown, for example, in Fig. 4. A 
first gob molding sequence is illustrated in Figs. 4-8 showing various stages of 
20 manipulating gob 62 to fonn container closure 10. Although in flie illustiated 
embodiments, each gob is placed on a "core side” of the mold rather than in the 
opposing 'cavity side" of the mold, it is wttfain the scope of this disclosure to orient 
tire mold so that gobs are placed in the cavity side of the mold before the molding 
process is initiated. 

25 Mold 1 1 0 includes an upper mold portion 37 comprising a first-stage mold 

plate 31, a second-stage mold plate 32, and a third-stage mold plate 33. Mold 1 10 
also includes a lower mold portion 38 which cooperates with upper mold portion 37 to 
define an interior region or mold cavity 70 therebetween, as shown, for example, in 
Fig. 3 . Mold plates 31,32, and 33 are supported to move downwardly in direction 1 1 
30 and relative to one another to within a predetermined distance of lower mold portion 
38 as suggested in Fig. 8 to compress thermoplastics material associated wifri gob 62 
in a mold cavity 70 located between tqjper and lower mold portions 37, 38 to produce 
a container closure 1 0 having a desired shape and thickness. 
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First-stage mold plate 31 is associated with cap 20 and includes a top wall 50, 
a dome-foiming cavity 48, a side wall-foiming cavity 46. First-stage mold plate 

3 1 is arranged to mate witli lower mold portion 38 generally to form cap 20 in the 
compression molding process by pressing a predetermined thickness of thermoplastics 
5 material against lower mold portion 38, as shown, for example, in Figs. 4 throu^ 8. 

Second-stage mold plate 32 is associated with hinge 18 and includes a top wall 
52. Second-stage mold plate 32 is arranged to form hinge 18 in the innldiT ig process 
by pressing a predetermined thickness of tiheimoplastics material against lower mold 
portion 38, as shown in Figs. 6-8. Second-stage mold plate 32 is arranged to lie 
1 0 adjacent to and between first- and third-stage mold plates 3 1 , 33, but is able to move 

independently of plates 3 1 and 33, In the illustrated embodiment, second-stage mold 
plate 32 is contiguous with mold plates 3 1 and 33. 

Third-stage mold plate 33 is associated with base 12 and includes an nnimlar 
side wall 42, a top wall 40, and a discharge aperture-forming cavity 44 providing an 
1 5 opening in top wall 40. Third-stage mold plate 33 is arranged to mate with lower 

mold portion 38 to form base 12 in the molding process by pressing a predetermined 
thickness of tibetmoplastics material against lower mold portion 38, as illustrated in 
Fig. 8i Aperture-forming cavity 44 cooperates with plug 54 to form discharge 
aperture 14 in top wall 16 of base 12. 

20 Based on tiie geometry of gob 62, a mold in accordance with the present 

disclosure can be made to work in one stage to distribute the plastics material in the 
interior region 70 of mold 1 10, or as in the illustrated process, molding of closure 10 
is carried out, for example, in four sequential stages. A cylindricaUy shaped gob 62 of 
thermoplastics material is distributed about in interior region 70 of mold 110 i4nriT>{y 
25 stages one, two, and three of the molding process to fill a mold cavity formed in mold 
1 10 as suggested in Figs. 4-7. Later, that distributed material is “set” during stage 
four of tire molding process as suggested in Fig. 8. 

As shown, for example, in Fig. 4, an elongated gob 62 is deposited into mold 
cavity 70 located between spaced-apart upper and lower portions 37, 38 before the 
30 staged molding process in accordance witii this disclosure is begxm. As shown in Fig. 

4, a portion (621, 622) of gob 62 is placed under first-stage and second-stage 
plates 3 1 , 32 and anotiier portion (623) of gob 62 is placed under third-stage mold 
plate 33 before first-stage mold plate 31 is moved toward first mold bottom face 56 
during the first stage of the molding process. In the lUustiated embodiment, a first 
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«ad 621 of gob 62 lies underplate 31, another end 623 of gob 62 lies under plate 33, 
and a middle portion 622 of gob 62 interconnects ends 621 , 623 and lies under plate 
32. In the iUustiated embodiment, each end 621, 623 of gob 62 has the same shape. 

In stage one of die compression molding process, first-stage mold plate 31 is 
5 moved in direction 1 1 to apply a low-pressure force 64, at time (Ti), to gob 62 as 
suggested in Fig. 5. Low- pressure force 64 causes a first portion of gob 62 to be 
compressed. Compression of gob 62 causes the thermoplastics material to begin 
flowing across a first mold bottom ^e 56, a second mold bottom face 58, and a third 
mold bottom face 60, as can be seen, for example, in Fig. 5. 

10 Stage two of the compression molding process begins at a later time (Tj) and 

begins with an additional low-pressure force 66 being applied to second-stage mold 
plate 32 as suggested in Fig. 6 to cause plate 32 to move downward in direction 1 1 
relative to and toward lower mold portion 38. Low-pressure force 66 is applied 
concurrently with low-pressure force 64 to cause a second portion of gob 62 to be 
1 5 compressed so that gob 62 further expands wd flows across all of third mold bottom 
face 60 and lower mold portion 38. Mold 1 10 is configured as needed to manage 
flow of gob 62 during movement of plates 31, 32, and 33 toward mold bottom 38 so 
that plastics mat^al does not “flash over'’ the top of plug 54 to cover die opening into 
discharge aperture 14 formed in tc^ wall 16 of closure iO. 

20 At a still later time (T3), stage three of the compression molding process 

begins witii an additional low-pressure force 67 beiug applied to third-stage mold 
plate 33 as suggested in Fig. 7 to cause downward movement of diird-stage mold 
plate 33 in direction 1 i relative to mold bottom 38. Ihis causes a third portion of gob 
62 to be compressed. First-, second-, and third-stage mold plates 31, 32, and 33 are 
25 nowpositionedtolieinconfi-ontingspaced-rpartrelationto, for example, first, 
second, and third mold bottom feces 56, 58, and 60 of lower mold portion 38 to 
compress gob 62 therebetween as suggested in Fig. 7. 

In an illustrative embodiment, the force applied to gob 62 by each of plates 31, 
32, and 33 is relatively low and substantially the same. It is within the scope of this 
30 disclosure to vary the magnitude of that feice and the relative timing of stages one, 
two, and titree to regulate distribution and flow of gob 62 in mold cavity 70 provided 
between upper and lower mold portions 37, 38 during the molding process.' 

At later time (T4), tiie simultaneous application of low-pressure forces 64, 66, 
and 67 to distribute material is increased to a high-pressure force 68 applied to plates 
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31, 32, and 33 to "set" tbemioplastics material 62, as illustrated in Figs. 7 and 8. 
High-pressure force 68 is greater than low-pressure forces 64, 66, and 67 and causes 
foriher compression of die thermoplastics material in mold cavity 70 of mold 1 10 so 
that diermoplastics material 62 attains die desired shape of the end-product, as for 
5 example, container closure 10 in the inustrative embodiment. 

An illustrative compression molding process is illustrated in Figs. 4-8. As 
suggested in Fig. 4, elongated gob 62 of tibeimoplastics material is atxanged initially 
in interior region or mold cavity 70 of mold 1 10 to cause one end 621 of gob 62 to lie 
under first-stage mold plate 31, an opposite end 623 of gob 62 to lie vmder third-stage 
10 mold plate 33, and a middle portion 622 of gob 62 to lie tmder second-stage mold 

plate 32. During the compression molding process, end 621 of gob 62 is compressed 
(at low pressure) during the first stage of compression as shown in Fig. 5; end 621 and 
middle portion 622 of gob 62 are compressed (at low pressure) during a second stage 
of compression as shown in Fig. 6; and end 621, middle portion 622, and end 623 of 
1 5 gob 62 are compressed (at low pressure) during a third stage of compression as shown 
in Fig. 7. Finally, all portions 621, 622, 623 of gob 62 are compressed (at hi^ 
pressure) simultaneously during a fourth stage of compression as shown in Fig. 8. 

In the illustrated embodiment, a monolithic container closure 10 is formed in 
mold cavity upon movement of first-, second-, and third-stage mold plates 31, 32, and 
20 33 of uppCT mold portion 37 to predetermined positions relative to lower mold portion 

38. A first portion of gob 62 is compressed in a cap-forming region of mold cavity 70 
between first-stage mold plate 31 and opposing first mold bottom force 56 to a 

cap 20 included in container closure 10. A third portion of gob 62 is compressed in a 
base-forming region of mold cavity 70 between third-stage mold plate 33 and 
25 opposing third mold bottom face 60 to define a base 12 included in container closure 
10 and adapted to mount on a container 30. A second portion of gob 62 is 
compressed in a living hinge-forming region of mold cavity 70 between second-stage 
mold plate 32 and opposing second mold bottom fece to define a living bingA ig 
arranged to interconnect base 12 and ceqp iS to provide monolithic container closure 
30 10. 

Another illustrative staged compression molding process is illustrated in Figs. 
10-13. As suggested in Fig. 10, a gob 162 of thermoplastics material is arranged in 
interior region or mold cavity 70 of mold 110 substantially to lie under first-stage 
mold plate 3 1 . During the compression molding process, some portions of gob 62 are 
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compressed (at low pressure) by first-stage mold plate 3 1 and odier portions flow 
away fix)m first-stage mold plate 31 to lie imder second-stage mold plate 32 and 
perhaps a portion of third-stage mold plate 33 as shown in Fig. 1 1 . Then, some 
portions of gob 62 are compressed (at low pressure) by first-stage mold plate 3 1 and 
5 second-stage mold plate 32 (at low pressure) and other portions flow away from 

plates 3 1 and 32 to lie under a greater portion of third-stage mold plate 33 as shown in 
Fig. 12. Further molding of gob 62 to produce container closure 10 is carried out in 
third and fouifii stages in a manner similar to the molding stages illustrated in Figs. 7 
and 8. 

10 It is also within the scope of this disclosure to mold gob 62 in stages in 

compression mold 1 10 after gob 62 is placed initially to lie substantially under mold 
plate 33. In this embodiment, fixe sequence of movement of plates 31, 32, 33 in 
direction 1 1 toward lower mold portion 38 is '^reversed'* as compared to the sequence 
disclosed in Figs. 10-12. lii connection with the discussion of this embodiment, 

1 5 reference to "stages" associated with plates 3 1 , 32, 33 has been omitted. Thus, plate 

33 is moved in direction 1 1 during a first stage, plate 32 is moved in direction 1 1 
during a second stage, and plate 3 1 is moved in direction 1 1 during a third stage. 
Further molding of gob 62 during a fourfti stage of the molding process to produce 
container closure-lO is carried out in the maimer suggested in Figs. 7 and 8. 

20 Some embodiments contemplated by this disclosure may have only two mold 

plates in upper mold portion 37 which move relative to lower mold portion 38. In 
other embodiments, there may be four or more mold plates in upper mold portion 37 
which move relative to lower mold portion 38. 

Yet another illustrative staged compression molding process is illustrated in 
25 Figs. 14-16. As suggested in Fig. 14, a first gob 262 of thermoplastics material is 
arranged in one region of mold 1 10 substantially to lie under mold plate 31 while a 
second gob 362 of thermoplastics mat^ial is arranged in another region of mold 1 10 
substantially to lie under mold plate 33. In one embodiment, first gob 262 has a first 
color (e.g., red) and second gob 362 has a second color (e.g., blue) different fiom the 
30 first color. In another embodimmt, first gob 262 comprises a first thermoplastic 
material and second gob 362 comprises a second thermoplastic material different 
fixxm the first thermoplastic material. It is within the scope of fills disclosure to use a 
first gob 262 having selected material, color, or other property of interest and to use a 
second gob 362 having different selected materials, colors, or other properties of 
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interest as long as the first and second gobs 262, 362 can be "merged" during the 
molding process to produce a monolithic container closure 10. 

As suggested in Fig. 1 S, during the compression molding process, first gob 
202 is compressed (at low pressure) by mold plate 3 1 while second gob 362 is 
5 compressed (at low pressure) by mold plate 33. Such compression causes gob 262, 
362 to move toward and contact one another in a region in mold cavity 70 located, for 
example, under mold plate 32. 

As suggested in Fig. 16, mold plate 32 is then moved to compress adjacent 
portions of gobs 262, 362 (at low pressure) to begin or continue merger of those gob 
1 0 portions in the mold region defining, for example, living hinge 1 8, Further molding 

of the material comprising gobs 262, 362 to produce container closure 10 is carried 
out in a third stage similar to the molding stage illustrated in Fig. 8 by compressing 
that material at high pressure using plates 31, 32, and 33. 
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1 . A process of moldmg a container closure in stages, the process 

comprising 

5 depositing a gob of thermoplastics material into a mold cavity located 

between spaced-apatt upper and lower mold portions, 

moving a first-stage mold plate included in the upper mold portion at a 
first time (T]) toward an opposing first mold bottom face included in the lower mold 
portion to compress one end of the gob therebetween during a first stage of the 
10 molding process, 

moving a second-stage mold plate included in the upper mold portion 
at a later second time (T2) toward an opposing second mold bottom face included in 
the lower mold portion to compress a middle portion of die gob therebetween during a 
second stage of the moldmg process, and 

1 5 moving a third-stage mold plate included in the upper mold portion at a 

still later third time fTj) toward an opposing third mold bottom fece included m the 
lower mold portion to compress another end of the gob therebetween during a third 
stage of dte molding process. 

2. The process of claim 1, further comprising moving the first-, 

20 second-, and third-stage mold plates at a still later fourth time (T4) to compress the 

gob further during a fourth stage of the molding process to form a container closure 
between the upper and lower mold portions. 

3. The process of claim 2. whaein the first-, second-, and third- 
stage mold plates are moved in sequence toward the lower mold portion during the 

25 first, second, and third stages to apply a low-pressure force to the gob in the mold 
cavity and wherein the first-, second-, and third-stage mold plates are moved in 
unison toward the lower mold portion during the fourth stage to apply a relatively 
higher high-pressure force to the gob to form the container closure in the mold cavity. 
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4. The process of claim 2 , wherein the container closure formed 
between the upper and lower mold portions during the fourth stage of the molding 
process is monolithic and includes a cap formed between the first-stage mold plate 
and the first mold bottom face, a base adapted to mount on a container and formed 

5 between the third-stage mold plate and the third mold bottom fece, and a living hinge 
arranged to interconnect the base and the cap and formed between the second-stage 
mold plate and the second mold bottom face. 

5. The process of claim 1, wherein each end of the gob has the 

same shape. 

10 6. The process of claim 1 , wherein the first-, second-, and third- 

stage mold plates are moved in sequence toward the lowrar mold portion during the 
first, second, and third stages to apply a substantially similar low-pressure force to the 
gob during each of the first, second, and third stages. 

7. The process of claim 1 , wherein fire second-stage mold plate is 

1 5 arranged to lie in a space between the first-stage mold plate and the third-stage mold 

plate. 

8. The process of claim 1, wherein upon movement of the first-, 
second-, and third-stage mold plates of file upper mold portion to predetermined 
positions relative to the lower mold portion, a first portion of the gob compressed 

20 between the first-stage mold plate and the opposing first mold bottom face is formed 
to define a cap included in the container closure, a third portion of the gob 
compressed between the third-stage mold plate and fiie opposing third mold bottom 
face is formed to define a base included in the container closure and adapted to moimt 
on a container, and a second portion of flie gob compressed between the second-stage 

25 mold plate and fire opposing second mold bottom face is formed to define a living 
hinge arranged to interconnect the base and the cap to provide a monolithic container 
closure comprising the cap, base, and living hinge. 

9. The process of claim 1 , wherein a portion of the gob is placed 
under the first-stage and second-stage mold plates before the first-stage mold plate is 

30 moved toward the first mold bottom face during the first stage of the molding process. 
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10. The process of claim 9, wherein another portion of the gob is 
placed under the third-stage mold plate before the first-stage mold plate is moved 
toward the first mold bottom face during the first stage of fixe molding process. 

11. The process of claim 1, wherein all of the gob is placed under 
5 the first-stage mold plate before the first-stage mold plate is moved toward the first 

mold bottom fece during the first stage of die molding process. 

1 2. A process of molding a monolithic container closure 
con^iising a cap, a base adapted to mount on a container, and a living hinge 
interconnecting the cap and the base, the process comprising 

1 0 providing an upper mold portion arranged to lie in spaced-apart 

relation to a lower mold portion to define a mold cavity tiherebetween, the upper mold 
portion including a finest mold plate that cooperates with an opposing first mold 
bottom &ce included in the lower mold portion to define a cap-forming region of the 
mold cavity therebetween, a second mold plate that cooperates witix an opposing 
1 5 second mold bottom face included in the lower mold portiem to define a living hinge- 

foiming region of the mold cavity therebetwen, and a third mold plate that ooop^tes 
with an opposing third mold bottom face included in Ihe lower mold portion to define 
a base-forming region of file mold cavity therebetween, 

depositing a gob of thermoplastics material into the mold cavity, and 
20 moving file first, second, and third mold plates in stages relative to the 

lower mold portion to compress the gob to form a cap of the container closure in fiie 
cap-foiming region, a living hinge in file living hinge-foiming region, and a base in 
the base-fbnning re^on. 

13. The process of claim 12, wherein a portion of the gob is placed 
25 under the first and second mold plates before the first mold plate is moved relative to 

the lower mold portion to begin to compress the gob. 

14. The process of claim 13, wherein anofiier portion of the gob is 
placed under the fiiird mold plate before the first mold plate is moved relative to the 
lower mold portion to begin to compress the gob. 
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15 . The process of claim 12, wherein all of the gob is placed xmder 
die first mold plate before the first mold plate is moved relative to the lower mold 
portion to begin to compress the gob. 

16. The process of claim 15, wherein the fiKt, second, and third 

5 mold plates are moved toward the lower mold portion in sequence at different times to 

compress the gob therebetween during a first stage of the molding process associated 
with movement of the first mold plate, a subsequent second stage of the molding 
process associated with movement of the second mold plate, and a still later third 
stage of the molding process associated with movement of die third mold plate. 

10 17. The process of claim 16, wherein a substantially similar low- 

pressure force is applied to the gob during each of the first, second, and third stages of 
the molding process. 

18. The process of claim 16, wherein the first, second, and third 
mold plates are moved toward the lower mold portion in unison further to compress 

1 5 the gob therebetween during a fourtii stage of the molding process after completion of 

the first, second, and tbird stages of the molding process. 

19. The process of claim 12, wherein all ofthe gob is placed under 
the third mold plate before the third plate is moved relative to the lower mold portion 
to begin to compress the gob. 

20 20. The process of claim 19, wherein the tbird, second, and first 

mold plates are moved toward the lower mold portion in sequence at different times to 
compress the gob therebetween during a first stage of the molding process associated 
with movement of the third mold plate, a subsequent second stage of the molding 
process associated with movement of the second mold plate, and a still later third 

25 stage of Ihe molding process associated with movement of the first mold plate. 

21 , TTie process of claim 20, wherein a substantially similar low- 

pressure force is applied to the gob during each of Ihe first, second, and third stages of 
the molding process. 
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22. The process of claim 20, wherein the first, second, and third 
mold plates are moved toward the lower mold portion in unison fiirtiier to compress 
the gob therebetween during a fourth stage of tihe molding process after completion of 
the first, second, and third stages of the molding process. 

5 23. A process of molding a container closure in stages, the process 

comprising 

depositing a gob of fhermoplastics material into a mold cavity located 
between spaced-apait upper and lower mold portions, 

moving at least a first-stage mold plate and a separate second-stage 
1 0 mold plate in sequence relative to the lower mold portion to compress tiie gob during 

two sequential stages of a molding process, the first-stage mold plate being moved 
relative to the lower mold portion to apply a low-pressure force to tixe gob during a 
first stage of the molding process, the second-stage mold plate being moved relative 
to the lower mold portion to apply a substantially similar low-pressure force to fixe 
1 5 gob during a subsequent second stage of the molding process, and 

. moving the first- and second-stage mold plates in unison relative to the 
lower mold portion to ^ply a hi^-pressure force greater than the low-pressure force 
to the gob during a later stage of the molding process to form a monolithic container 
closure in the mold cavity between the upper and lower mold portions. 

20 24. A process of molding a monoUthic container closure 

comprising a cap, a base adapted to mount on a container, and a living hinge 
interconnecting Ihe cap and the base, ihe process comprising 

providing an upper mold portion arranged to lie in spaced-apart 
relation to a lower mold portion to define a mold cavity therebetween, the upper mold 
25 portion including a first mold plate that cooperates with an ox^sing first mold ' 

bottom face included in the lower mold portion to define a cap-forming region of die 
mold cavity therebetween, a second mold plate that cooperates with an opposing 
second mold bottom foce included in the lower mold portion to define a liv ing hinge- 
forming region of the mold cavity therebetween, and a third mold plate that 
30 cooperates with an opposing third mold bottom foce included in the lower mold 

portion to define a base-forming region of the mold cavity therebetween, 
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depositing a first gob of thermoplastics material into the mold cavity to 
lie between the first mold plate and the opposing first mold bottom face, the first gob 
of thermoplastics material having a first color, 

depositing a second gob of thermoplastics material into the mold cavity 
5 to lie between the third mold plate and file opposing fiiird mold bottom face, the 
second gob of thermoplastics matoial having a second color different thari the first 
color, and 

moving the first, second, and third mold plates in stages relative to the 
lower mold portion to compress the first and second gobs to fonn a c^ included in 
10 the container closure and characterized by the first color in the cap-forming region, a 
living hinge in the living hinge-forming region, and a base included in the container 
closure and characterized by fire second color in the base-forming region. 

25 . The process of claim 24, wherein the first gob is placed under 
the first mold plate and the second gob is placed under fire third mold plate before the 

1 5 first and third mold plates are moved to compress the first anH second gobs. 

26. The process of claim 25, wherein fire first and third mold plates 
are moved in union to compress the first and second gobs during a first stage of the 
molding process. 



27 . The process of claim 26, wherein the second mold plate is then 

20 moved to compress material comprising the first and second gobs during a subsequent 
second stage of the molding process. 

2 8 . The process of claim 24, wherein the first and third mold plates 

are moved in union to compress flie first and second gobs during a first stage of the 
molding process. 

29 . The process of claim 28, wherein the second mold ptatft is then 

moved to compress material comprising the first and second gobs during a subsequent 
second stage of the molding process. 
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30. Tho process of claim 29, wherein the first, second, and third 

mold plates are moved toward the lower mold portion in unison further to compress 
the gob therebetween during a third stage of the molding process after completion of 
the first, second, and third stages of flie molding process. 

5 31. Aprocess of molding a monoUfiuo container closure 

comprising a cap, a base adapted to mount on a container, and a living hinge 
interconnectmg the cap and the base, the process comprising 

providing an upper mold portion arranged to lie in spaced-apait 
relation to a lower mold portion to define a mold cavity therebetween, the upper mold 
1 0 portion including a first mold plate that cooperates with an opposing first mold 

bottom &ce included in the lowe mold portion to define a cap-forming region of the 
mold cavity therebetween, a second mold plate that cooperates with an opposing 
second mold bottom face included in the lower mold portion to define a living hinge- 
forming region of the mold cavity therebetween, and a third mold plate that 
1 5 cooperates with an opposing third mold bottom j&ce included in the lower mold 

portion to define a base-forming region of the mold cavity therebetween, 

depositing a first gob of a first thermoplastics material into the mold 
cavity to lie between the first mold plate and the opposing first mold bottom face, 

depositing a second gob of a second thermoplastics material different 
20 from the first thennoplastics material into the mold cavity to lie between the third 
mold plate and tiie opposing third mold bottom face, and 

moviug the first, second, and third mold plates in stages relative to the 
lower mold portion to compress the first and second gobs to form a cap included in 
the container closure and characterized by the first thermoplastics material in the esp- 
25 forming region, a living hinge in the living hinge-forming region, and a base included 

in the container closure and characterized by the second thermoplastics Tnatoriai in die 
base-fonning region. 

32 . The process of claim 31, wherein the first gob is placed under 

first mold plate and the second gob is placed under the third mold plate before the first 
30 and third mold plates are moved to compress die first and second gobs. 
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33 . The process of claim 32, wherein the first and third mold plates 
are moved in unison to compress the first and second gobs during a first stage of the 
molding process. 

34. The process of claim 33, wherein the second mold plate is then 
5 moved to compress material comprising the first and second gobs during a subsequent 

second stage of the molding process. 

35. The process of claim 31, wherein the first and third mold plates 
ate moved in union to compress the first and second gobs during a first stage of the 
molding process. 

10 36. The process of claim 35, wherein the the second mold plate is 

thmi moved to compress material comprising the first and second gobs during a 
subsequent second stage of the molding process. 

37. The process of claim 36, wherein the first, second, and third 

mold plates are moved toward the lower mold portion in unison fiirtiher to compress 
1 5 the gob therebetween during a third stage of the molding process after completion of 
the first, second, and third stages of the molding process. 
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